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permitting  to  select  a  further  motor  speed  lower  than  that 
corresponding  to  the  speed  of  the  drum  during  the  launder- 
ing  phase  during  the  water  discharge  phase  immediately 
preceding  a  centrifuging  phase. 

The  device  is  applicable  to  any  type  of  motor,  whether  or 
not  electronically  controlled,  but  is  particularly  suitable  for 
asynchronous  motors. 

FIG.1 

Croydon  Printing  Company  Ltd. 

A   device  for  controlling  a  motor  operating  to  rotate  the 
drum  of  a  laundry  washing  machine  at  different  operating 
speeds  so  as  to  ensure  uniform  distribution  of  the  laundry 
along  the  wall  of  the  drum  preparatory  to  initiating  the 
centrifuging  phase. 

The  device  comprises  at  least  one  breaker  switch  (18) 
permitting  to  select  a  further  motor  speed  lower  than  that 
corresponding  to  the  speed  of  the  drum  during  the  launder- 
ing  phase  during  the  water  discharge  phase  immediately 
preceding  a  centrifuging  phase. 

The  device  is  applicable  to  any  type  of  motor,  whether  or 
not  electronically  controlled,  but  is  particularly  suitable  for 
asynchronous  motors. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   c o n t r o l l i n g  

t h e   e l e c t r i c   m o t o r   e m p l o y e d   f o r   r o t a t i n g   t h e   drum  of   a  

l a u n d r y   w a s h i n g   m a c h i n e   o f   t h e   d o m e s t i c   t y p e   a t   d i f f e r e n t  

o p e r a t i n g   s p e e d s .  

As  g e n e r a l l y   k n o w n ,   m a c h i n e s   of   t h i s   k i n d   a r e   g e n e r a l l y  

c o m p o s e d   of   a  h o u s i n g   and  a  l a u n d e r i n g   a s s e m b l y   s u s p e n d e d  

t h e r e i n   by  means   of   s p r i n g s   and  v i b r a t i o n   d a m p e n e r s .  

The  l a u n d e r i n g   a s s e m b l y   c o m p r i s e s   a  t u b   s u r r o u n d i n g   a  

r o t a t a b l e   drum  f o r   c o n t a i n i n g   t h e r e i n   t h e   l a u n d r y   to   b e  

w a s h e d .  

The  drum  i s   r o t a t e d   a t   d i f f e r e n t   o p e r a t i n g   s p e e d s ,   n a m e l y ,  

a t   a  low  s p e e d   d u r i n g   t h e   l a u n d e r i n g   p h a s e s ,   and  a  h i g h  

s p e e d   d u r i n g   t h e   c e n t r i f u g i n g   p h a s e s ,  b y   t h e   a c t i o n   o f   a  

m o t o r   u n d e r   t h e   c o n t r o l   o f   t h e   p r o g r a m   t i m i n g  u n i t  o f   t h e  

m a c h i n e .  

When  a d v a n c i n g   f rom  t h e   l o w e r   w a s h i n g   s p e e d   to   t h e   h i g h e r  

c e n t r i f u g i n g   s p e e d   i t   may  h a p p e n ,   p a r t i c u l a r l y   in   t h e   c a s e  

of   a  r e d u c e d   l a u n d r y   c h a r g e ,   t h a t   t h e   l a u n d r y   a s s u m e s   a n  

o u t - o f - b a l a n c e   d i s t r i b u t i o n   w i t h i n   t h e   d r u m .  

As  a  r e s u l t ,   on  i n i t i a t i o n   of  t h e   c e n t r i f u g i n g   p h a s e   t h e r e  

o c c u r s   a  c o n s i d e r a b l e   u n b a l a n c e   l e a d i n g   to  s t r o n g   o s c i l l a t -  

i o n s   of   t h e   l a u n d e r i n g   a s s e m b l y ,   w h i c h   c a n n o t   be  c o m p l e t e l y  

a b s o r b e d   by  t h e   s u s p e n s i o n   and  v i b r a t i o n   d a m p e n i n g   s y s t e m  

of   t h e   m a c h i n e   and  a r e   t h e r e f o r e   p a r t i a l l y   t r a n s m i t t e d   t o  

t h e   h o u s i n g ,   r e s u l t i n g   in   u n d e s i r a b l e   and  h a r m f u l   j u m p i n g  

and   k n o c k i n g .  

To  a v o i d   t h e s e   u n d e s i r a b l e   p h e n o m e n a ,   s o l u t i o n s   have   a l r e a d y  

b e e n   p r o p o s e d   w h i c h   p r o v i d e  t h a t   t h e   drum  i s   a c c e l e r a t e d  

to  t h e   c e n t r i f u g i n g   s p e e d   by  p a s s i n g   t h r o u g h   a  p h a s e   of   a n  

i n t e r m e d i a t e   s p e e d   b e t w e e n   t h a t   of  t h e   w a s h i n g   p h a s e   a n d  

t h a t   of   t h e   c e n t r i f u g i n g   p h a s e .  



T h e s e   s o l u t i o n s   a r e   o n l y   a p p l i c a b l e ,   h o w e v e r ,   when  e m p l o y i n g  

an  e l e c t r o n i c a l l y   c o n t r o l l e d   m o t o r ,   s u c h   as  an  i n d u c t i o n  

m o t o r ,   a  u n i v e r s a l   m o t o r ,   a  DC  m o t o r ,   a  b r u s h l e s s   m o t o r   e t c .  

In   e a c h   c a s e ,   t h e   r e s u l t s   of   t h i s   p r o c e d u r e   d e p e n d   o n  

n u m e r o u s   v a r i a b l e s ,   s u c h   as  t h e   p r e s e n c e   or  a b s e n c e   o f  

w a t e r   in   t h e   t u b ,   and  a b o v e   a l l ,   on  t h e   q u a n t i t y   o f  

l a u n d r y   c o n t a i n e d   in   t h e   d r u m .  

T h e s e   s o l u t i o n s   a r e   t h u s   r a t h e r   c r i t i c a l   and  p e r m i t   s a t i s -  

f a c t o r y   r e s u l t s   to  be  a c h i e v e d   o n l y   u n d e r   p a r t i c u l a r  

c o n d i t i o n s .  

A  m a i n   o b j e c t   of   t h e   i n v e n t i o n   i s   to   c o n t r o l   t h e   m o t o r   f o r  

r o t a t i n g   t h e   drum  of   a  l a u n d r y   w a s h i n g   m a c h i n e   in  a  m a n n e r  

e n s u r i n g   a  c o r r e c t   d i s t r i b u t i o n   o f   t h e   l a u n d r y   w i t h i n   t h e  

d rum  by  t a k i n g   p r e p a r a t o r y   a c t i o n   d u r i n g   t h e   f i n a l   p h a s e  

o f   t h e   drum  m o v e m e n t   a t   low  s p e e d   p r e c e d i n g   t h e   c e n t r i -  

f u g i n g   p h a s e .  

In   c o n t r a s t   to  t h e   e f f e c t s   b r o u g h t   a b o u t   by  p r e v i o u s l y  

k n o w n   s o l u t i o n s ,   i t   i s   i n t e n d e d   to   a v o i d   t h e   f o r m a t i o n  

o f   a  d i s e q u i l i b r i u m   i n s t e a d   of   a t t e n u a t i n g   t h e   e f f e c t s  

t h e r e o f   a f t e r   t h e y   h a v e   d e v e l o p e d .  

A  f u r t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s   to   r e n d e r   t h e  

d i m e n s i o n i n g   o f   t h e   s u s p e n s i o n   and  v i b r a t i o n   d a m p e n i n g  

e l e m e n t s   o f   t h e   l a u n d e r i n g   a s s e m b l y   l e s s   c r i t i c a l   w h i l e  

a t   t h e   same  t i m e   i m p r o v i n g   t h e   s t a b i l i t y   of   t h e   m a c h i n e ;  

i n   p a r t i c u l a r ,   i t   i s   i n t e n d e d   to   r e d u c e   t h e   m a s s   of   t h e  

c o u n t e r w e i g h t s   p r o v i d e d   in  e a c h   l a u n d r y   w a s h i n g   m a c h i n e ,  

o r   a t   l e a s t   to  e l i m i n a t e   t h e   n e c e s s i t y   o f   t h e   u p p e r   c o u n t e r -  

w e i g h t   in   a  l a u n d r y   w a s h i n g   m a c h i n e   a d d i t i o n a l l y   p r o v i d e d  

w i t h   a  f o r w a r d   c o u n t e r w e i g h t .  

The  p r o p o s e d   s o l u t i o n   s h o u l d   f i n a l l y   be  a p p l i c a b l e   t o  

m o t o r s   of   any   t y p e ,   be  t h e y   e l e c t r o n i c a l l y   c o n t r o l l e d   o r  

n o t ;   t h i s   s o l u t i o n   s h o u l d   o b v i o u s l y   be  a p p l i c a b l e   a b o v e  

a l l   to   a s y n c h r o n o u s   m o t o r s ,   as  t h i s   t y p e   of   m o t o r   i s   p r e f e r -  

a b l y   e m p l o y e d   f o r   r e a s o n s   of  e c o n o m y   and   r e l i a b i l i t y .  



Al l   t h e s e   o b j e c t s   a r e   a t t a i n e d   in  a  l a u n d r y   w a s h i n g   m a c h i n e  

h a v i n g   a  d rum  r o t a t e d   by  an  e l e c t r i c   m o t o r   p r o v i d e d   w i t h   a  

s p e e d   c o n t r o l   d e v i c e   and  c o n t r o l l e d   by  a  p r o g r a m   t i m i n g  

u n i t   d e t e r m i n i n g   t h e   w a s h i n g   and  c e n t r i f u g i n g   p h a s e s ,  

s u c h   m a c h i n e   b e i n g   c h a r a c t e r i z e d   in  t h a t   t h e   m o t o r   s p e e d  

c o n t r o l   d e v i c e   c o m p r i s e s   a c t u a t o r   means   a d a p t e d   d u r i n g   a  

p e r i o d   of   t i m e   i m m e d i a t e l y   p r e c e d i n g   e a c h   c e n t r i f u g i n g  

p h a s e   to  s e l e c t   a  s p e e d   l o w e r   t h e n   t h a t   c o r r e s p o n d i n g  

to  t he   r o t a t i o n a l   s p e e d   of   t h e   drum  d u r i n g   t h e   w a s h i n g  

p h a s e .  

The  c h a r a c t e r i s t i c s   of   t h e   i n v e n t i o n   w i l l   b e c o m e   e v i d e n t  

f rom  t h e   f o l l o w i n g   d e s c r i p t i o n ,   g i v e n   by  way  of   e x a m p l e  

w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

f i g s .   1  and  2  show  c i r c u i t   d i a g r a m s   of   a  c o n t r o l   d e v i c e  

f o r   an  a s y n c h r o n o u s   m o t o r   a c c o r d i n g   to   two  e m b o d i -  

m e n t s   of   t h e   i n v e n t i o n ,  

f i g .   3  s h o w s   a  c i r c u i t   d i a g r a m   of  a  c o n t r o l   d e v i c e   a c c o r d -  

i n g   to   t h e   i n v e n t i o n   f o r   a  u n i v e r s a l   m o t o r ,   a n d  

f i g s .  4   and  5  show  r o t a t i o n a l   s p e e d   d i a g r a m s   o f   t h e   d r u m  

of   a  l a u n d r y   w a s h i n g   m a c h i n e   h a v i n g   a  m o t o r  

p r o v i d e d   w i t h   a  c o n t r o l   d e v i c e   as  s h o w n   i n  

f i g s .   1  and  2 .  

The  i n v e n t i o n   i s   b a s e d   on  t h e   r e s u l t s   of   an  e x t e n d e d  

s e r i e s   of   e x p e r i m e n t s   w h i c h   have   d e m o n s t r a t e d   t h e   e x i s t e n c e  

of  a  c l e a r l y   d e f i n e d   and  l i m i t e d   drum  s p e e d   r a n g e   w i t h i n  

w h i c h   t h e r e   o c c u r s   a  u n i f o r m   d i s t r i b u t i o n   of   t h e   l a u n d r y  

a l o n g   t h e   w a l l s   of   t h e   drum  so  as  to  a v o i d   any   d i s e q u i -  

l i b r i u m   on  i n i t i a t i o n   of   t h e   c e n t r i f u g i n g   p h a s e .  

T h i s   s p e e d   r a n g e   d e p e n d s   in   p a r t i c u l a r   on  t h e   d i a m e t e r   a n d  

the   d e p t h   o f   t h e   d rum,   and  to  a  l e s s e r   d e g r e e ,   on  o t h e r  

v a r i a b l e s   s u c h   as  t h e   a r r a n g e m e n t   and  t h e   s h a p e   of   t h e  

e l e v a t i n g   or   a g i t a t o r   e l e m e n t s   w i t h i n   t h e   d r u m .  

I t   has  s u r p r i s i n g l y   been   f o u n d   t h a t   t he   s p e e d   r a n g e   u n d e r  

d i s c u s s i o n ,   a l t h o u g h   v a r y i n g   f o r   drums  h a v i n g   d i f f e r e n t  



c h a r a c t e r i s t i c s ,   a l w a y s   l i e s   b e l o w   t h e   s p e c i f i c   l a u n d e r i n g  

s p e e d   o f   t h e   d r u m s   of   any  t y p e .  

M e r e l y   by  way  of   e x a m p l e ,   f o r   a  drum  h a v i n g   a  d i a m e t e r   o f  

45  cm  a n d   a  d e p t h   of   28  cm,  t h e   s p e e d   r a n g e   f o r   p r e c o n d i t -  

i o n i n g   t h e   l a u n d r y   so  as  to  a v o i d   a  d i s e q u i l i b r i u m   o n  

i n i t i a t i o n   o f   t h e   c e n t r i f u g i n g   p h a s e   l i e s   b e t w e e n   46  a n d  

52  r pm,   w h i l e   t h e   r e s p e c t i v e   o p t i m u m   l a u n d e r i n g   s p e e d  

l i e s   b e t w e e n   55  and  60  r p m .  

F o r   e n a b l i n g   t h e   e x p e r i m e n t a l   r e s u l t s   to   be  i n d u s t r i a l l y  

e x p l o i t e d   and  t h e   s t a t e d   o b j e c t   to   be  t h u s   a c h i e v e d ,   a  

m o t o r   c o n t r o l   d e v i c e   has   b e e n   s t u d i e d   w h i c h   w o u l d   p e r m i t  

t h e   r o t a t i o n a l   s p e e d   of   t h e   drum  to   be  r e d u c e d   a t   p r e c i s e l y  

d e f i n e d   p o i n t s   of   t i m e   of  t h e   v a r i o u s   o p e r a t i n g   c y c l e s   o f  

a  l a u n d r y   w a s h i n g   m a c h i n e .  

W i t h   r e f e r e n c e   to   f i g .   1,  t h e r e   i s   s h o w n   a  c i r c u i t   d i a g r a m  

o f   a  l a u n d r y   w a s h i n g   m a c h i n e   h a v i n g   a  a s y n c h r o n o u s   m o t o r  

o f   t h e   p l u r a l   w i n d i n g   m o n o p h a s e   c u r r e n t   s u p p l y   t y p e .   T h e  

w i n d i n g s   a r e   d i a g r a m m a t i c a l l y   shown  s e p a r a t e   f rom  o n e  

a n o t h e r   and   i n c l u d e   a  w i n d i n g   s e c t i o n   10  f o r   t h e   c e n t r i -  

f u g i n g   s p e e d   and  a  s u b s t a n t i a l l y   Y - c o n n e c t e d   w i n d i n g  

s e c t i o n   11  f o r   t h e   l a u n d e r i n g   s p e e d .  

W i n d i n g   s e c t i o n   11  o f   t h e   m o t o r   i s   p r e f e r a b l y   d e s i g n e d   i n  

a  p e r   se   known  m a n n e r   to  i n c l u d e   a  p h a s e   or   w i n d i n g   p o r t i o n  

25  w h i c h   i s   m a g n e t i c a l l y   c o u p l e d ,   b u t   e l e c t r i c a l l y   s e p a r a t e ,  

to   o r   f r o m ,   r e s p e c t i v e l y   t h e   r e m a i n i n g   w i n d i n g s   of   s e c t -  

i o n   1 1 .  
l 

W i n d i n g   s e c t i o n   10  i s   c o n n e c t e d   to  t h e   e l e c t r i c   s u p p l y  

c i r c u i t   t h r o u g h   a  b r e a k e r   s w i t c h   12  c o n t r o l l e d   by  a n  

a s s o c i a t e d   cam  of  t h e   p r o g r a m   t i m i n g   u n i t   ( n o t   s h o w n ) .  

In   a  s i m i l a r   m a n n e r ,   w i n d i n g   s e c t i o n   11  i s   c o n n e c t e d   t o  

t h e   s u p p l y   c i r c u i t   t h r o u g h   a  t w i n   c o n t a c t   ( i n v e r t e r )   s w i t c h  

13  f o r   r o t a t i n g   t h e   drum  in  a l t e r n a t i n g   d i r e c t i o n s .  

The  m o t o r   d e s c r i e b d   i s   p r o v i d e d   w i t h   a  p h a s e   s h i f t   c a p a c -  
i t o r   14  c o n n e c t e d   b e t w e e n   two  c o m m u t a t o r   s w i t c h e s   15  and  1 6 .  



The  s e p a r a t e   p h a s e   or  p a r t   25  of   w i n d i n g   s e c t i o n   11  i s  

c o n n e c t e d   b e t w e e n   i n v e r t e r   s w i t c h   13  and  t h e   s u p p l y   c i r -  

c u i t   t h r o u g h   a  b r e a k e r   s w i t c h   1 7 .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   t h e   c o n t r o l   c i r c u i t   of   m o t o r   1 0 ,  

11  c o m p r i s e s   a  b r e a k e r   s w i t c h   18  c o n n e c t e d   in  s e r i e s   w i t h  

a  p a r t   of   t h e   w i n d i n g   s e c t i o n   11  f o r   t h e   l a u n d e r i n g   s p e e d .  

B r e a k e r   s w i t c h   18  i s   a c t u a t e d   by  an  a s s o c i a t e d   s l o w   c a m  

of  t h e   p r o g r a m   t i m i n g   u n i t   to  c l o s e   o n l y   d u r i n g   t h e   w a t e r  

d i s c h a r g e   p h a s e   when  t h i s   p h a s e   i m m e d i a t e l y   p r e c e d e s   a  

c e n t r i f u g i n g   p h a s e .  

W i t h   r e f e r e n c e   to  f i g s .   1  and  4,  d u r i n g   t h e   l a u n d e r i n g  

p h a s e   (up  to   t h e   t i m e   T1)  b r e a k e r   s w i t c h e s   12  and  18  a r e  

o p e n ,   w h i l e   b r e a k e r   s w i t c h   17  i s   c l o s e d .   As  a  r e s u l t s ,  

t h e   t h r e e   w i n d i n g s   of   m o t o r   w i n d i n g   s e c t i o n   11  a r e   s u p p l i e d  

w i t h   c u r r e n t   t h r o u g h   i n v e r t e r   s w i t c h   13.  T h i s   c a u s e s   t h e  

drum  to  be  r o t a t e d   a t   t h e   l a u n d e r i n g   s p e e d   o f   a b o u t   60  r p m .  
At  t h e   t i m e   T1,  i n v e r t e r   s w i t c h   13  i s   b r o u g h t   to   i t s  

n e u t r a l   c e n t e r   p o s i t i o n   ( a s   shown  in  f i g .   1 ) ,   w h e r e b y  

t h e   drum  i s   s t o p p e d ,   w h i l e   t h e   d i s c h a r g e   of   w a t e r   f rom  t h e  

m a c h i n e   i s   i n i t i a t e d   in  t h e   p e r   se  known  and   t h e r e f o r e   n o t  

d e s c r i b e d   m a n n e r .  

At  t h e   t i m e   T2  b r e a k e r   s w i t c h   18  i s   c l o s e d ,   and  i n v e r t e r  

s w i t c h   13  i s   a g a i n   a c t u a t e d ,   so  t h a t   w i n d i n g   25  of   s e c t i o n  

11  i s   s h o r t - c i r c u i t e d   t h r o u g h   b r e a k e r   s w i t c h e s   17  and  1 8 .  

As  a  r e s u l t ,   o n l y   t h e   r e m a i n i n g   two  w i n d i n g s   of   s e c t i o n   11 

a r e   e n e r g i z e d ,   so  t h a t   t h e   drum  i s   r o t a t e d   a t   a  s p e e d   o f  

a b o u t   50  rpm,   w h i c h   i s   l o w e r   t h a n   t h e   l a u n d e r i n g   s p e e d .  

T h i s   c o n d i t i o n   i s   m a i n t a i n e d   up  to  a  t i m e   T3,  when  b r e a k e r  

s w i t c h e s   17  and  18  a r e   o p e n e d ,   and  b r e a k e r   s w i t c h   12  i s  

c l o s e d   f o r   i n i t i a t i n g   t h e   c e n t r i f u g i n g   p h a s e   by  e n e r g i z i n g  

w i n d i n g   s e c t i o n   10  of   t h e   m o t o r ,   w h i l e   c o m m u t a t o r   s w i t c h e s  

15  and  16  a r e   a c t u a t e d   to  s e p a r a t e   c a p a c i t o r   14  f r o m  

s e c t i o n   11  and  to  c o n n e c t   i t   to  w i n d i n g   s e c t i o n   1 0 .  

D u r i n g   t h i s   p h a s e   t h e   l a u n d r y   d i s t r i b u t e s   i t s e l f   u n i f o r m l y  

a l o n g   t h e   i n t e r n a l   w a l l   of   t h e   d rum.   The  drum  may  t h u s   b e  



a c c e l e r a t e d   to   t h e   h i g h   r o t a t i o n a l   s p e e d   r e q u i r e d   w i t h o u t  

t h e   f o r m a t i o n   of   o u t - o f - b a l a n c e   a c c u m u l a t i o n s   o f   t h e  

l a u n d r y   and  t h e   r e s u l t i n g   u n d e s i r a b l e   p h e n o m e n a   d e s c r i b e d  

in   t h e   i n t r o d u c t i o n   of   t h e   d e s c r i p t i o n .  

P r e f e r a b l y   as   shown  in   f i g .   2,  a  f u r t h e r   b r e a k e r   s w i t c h   19 

i s   c o n n e c t e d   in   s e r i e s   b e t w e e n   b r e a k e r   s w i t c h   18  a n d  

l a u n d e r i n g   w i n d i n g   s e c t i o n   11  of   t h e   m o t o r .   B r e a k e r   s w i t c h  

19  i s   a c t u a t e d   by  a  f a s t   cam  of   t h e   p r o g r a m   t i m i n g   u n i t   s o  

as  to  be  c l o s e d   o n l y   f o r   t h e   f i n a l   p a r t   of  t h e   l a u n d e r i n g  

s p e e d   r o t a t i o n   o f   t h e   m o t o r   p r e c e d i n g   t h e   c e n t r i f u g i n g  

p h a s e .  

In   t h i s   c a s e ,   and  a l s o   w i t h   r e f e r e n c e   to  t h e   d i a g r a m   o f  

f i g .   5,  t h e   l a u n d e r i n g   p h a s e   a l s o   t e r m i n a t e s   a t   t h e   t i m e  

T1  and  i s   f o l l o w e d   by  a  w a t e r   d i s c h a r g e   p h a s e   T 1 - T 4 ,   w i t h  

t h e   drum  b e i n g   k e p t   s t a t i o n a r y   d u r i n g   a  f i r s t   p e r i o d   T 1 - T 2 .  

S u b s e q u e n t l y   b r e a k e r   s w i t c h   17  i s   c l o s e d   a t   t h e   t i m e   T 2 ,  

w h e r e b y   t h e   drum  i s   a g a i n   r o t a t e d   a t   60  rpm.   The  s i m u l -  

t a n e o u s   c l o s i n g   o f   b r e a k e r   s w i t c h   18  h a s   no  e f f e c t ,   a s  

b r e a k e r   s w i t c h   19  r e m a i n s   o p e n .  

D u r i n g   t h e   l a s t   p e r i o d   T3-T4   of   t h e   d i s c h a r g e   p h a s e  

b r e a k e r   s w i t c h   19  i s   c l o s e d ,   so  t h a t   t h e   r o t a t i o n a l   s p e e d  

o f   t h e   drum  i s   r e d u c e d   to  50  rpm  by  s h o r t - c i r c u i t i n g  

w i n d i n g   25  o f   m o t o r   w i n d i n g   s e c t i o n   11  as  in   t h e   e m b o d i m e n t  

d e s c r i b e d   a b o v e .   T h i s   c a u s e s   t h e   l a u n d r y   to  be  a g a i n  

u n i f o r m l y   d i s t r i b u t e d   a l o n g   t h e   w a l l   o f   t h e   d r u m ,   so  t h a t  

a t   t h e   t i m e   TB  b r e a k e r   s w i t c h   may  be  c l o s e d   to   a c c e l e r a t e  

t h e   drum  to  t h e   c e n t r i f u g i n g   s p e e d   w i t h o u t   i n c e n v e n i e n c e .  

The  e m b o d i m e n t   o f   f i g .   2  f a c i l i t a t e s   t h e   r e n e w e d   s t a r t i n g  

of   t h e   m o t o r ,   s i n c e   a t   t h e   t i m e   T2  a l l   t h r e e   w i n d i n g s   o f  

l a u n d e r i n g   w i n d i n g   s e c t i o n   11  a r e   e n e r g i z e d .  

W i t h   r e f e r e n c e   now  to  f i g .   3,  t h e r e   i s   shown  a  c i r c u i t  

d i a g r a m   of   a  l a u n d r y   w a s h i n g   m a c h i n e   e q u i p p e d   w i t h   a  

u n i v e r s a l   m o t o r   t h e   f i e l d   w i n d i n g   and  s e c o n d a r y   w i n d i n g  

of   w h i c h   a r e   d i a g r a m m a t i c a l l y   i n d i c a t e d   a t   20  and   2 1 ,  

r e s p e c t i v e l y .  



The  m o t o r   i s   c o n n e c t e d   t h r o u g h   an  i n v e r t e r   13  and  a  

t a c h i m e t r i c   g e n e r a t o r   22  to  an  e l e c t r o n i c   c o n t r o l   d e v i c e  

23  of  a  p e r   se  known  t y p e   f o r   c o n t r o l l i n g   t h e   m o t o r   s p e e d .  

The  c i r c u i t   a d d i t i o n a l l y   i n c l u d e s   a  s w i t c h   12  f o r   s e l e c t i n g  

t he   r e s p e c t i v e   l a u n d e r i n g   and  c e n t r i f u g i n g   s p e e d s ,   a  

b r e a k e r   s w i t c h   17  f o r   t he   e n e r g i z a t i o n   of   t h e   c o n t r o l  

d e v i c e   and  of   t h e   m o t o r   i t s e l f ,   b r e a k e r   s w i t c h e s  1 8  a n d   1 9 ,  

and  a  m o t o r   p r o t e c t i o n   s w i t c h   2 4 .  

In  t h i s   e m b o d i m e n t   b r e a k e r   s w i t c h s e   18  and  19  a r e   l i k e w i s e  

c o n t r o l l e d   by  t h e   cams  of  an  e l e c t r o m e c h a n i c   p r o g r a m  

t i m i n g   u n i t   in  t h e   same  m a n n e r   as   d e s c r i b e d   a b o v e   w i t h  

r e f e r e n c e   to  f i g .   2  so  as  to   a c h i e v e   c o r r e s p o n d i n g   r e s u l t s  

and  to  t h e r e b y   a t t a i n   t he   s t a t e d   o b j e c t s .  

In  t he   c a s e   of   a  l a u n d r y   w a s h i n g   m a c h i n e   c o n t r o l l e d   by  a n  

e l e c t r o n o c   p r o g r a m   t i m i n g   u n i t ,   b r e a k e r   s w i t c h e s   18  and  19 

may  o b v i o u s l y   be  r e p l a c e d   by  e l e c t r o n i c   s w i t c h   e l e m e n t s  

w h i c h   may  be  i n c l u d e d   in  t h e   l o g i c   c i r c u i t   of   t h e   p r o g r a m  

t i m i n g   u n i t .   I t   i s   a l s o   p o s s i b l e   to  p r o v i d e   o n l y   one  o f  

b r e a k e r   s w i t c h e s   18  or  19  w h i c h   may  t h e n   be  a c t u a t e d   t o  

c l o s e   o n l y   a t   t h e   t i m e   T3  as   e x p l a i n e d   a b o v e .  

The  l a u n d r y   w a s h i n g   m a c h i n e  d e s c r i b e d  m a y  o b v i o u s l y  

u n d e r g o   n u m e r o u s   m o d i f i c a t i o n s   w i t h o u t   t h e r e b y   l e a v i n g   t h e  

s c o p e   of  t h e   i n v e n t i o n .  

Thus  the   a c t u a t o r   means   f o r   r e d u c i n g   t h e   m o t o r   s p e e d   may 

be  of  a  d i f f e r e n t   t y p e ,   or  b r e a k e r   s w i t c h e s   18  and  19 

may  be  d e s i g n e d   to   d e a c t i v a t e   w i n d i n g  p o r t i o n   25  b y  

i n t e r r u p t i n g   i t s   s u p p l y   c i r c u i t   i n s t e a d   of   s h o r t - c i r c u i t i n g  

t h e   w i n d i n g   p o r t i o n .  



1.  A  l a u n d r y   w a s h i n g   m a c h i n e   h a v i n g   a  drum  r o t a t e d   b y  

an  e l e c t r i c   m o t o r   p r o v i d e d   w i t h   a  s p e e d   c o n t r o l   d e v i c e   a n d  

c o n t r o l l e d   by  a  p r o g r a m   t i m i n g   u n i t   d e t e r m i n i n g   t h e  

w a s h i n g   and  c e n t r i f u g i n g   p h a s e s ,   c h a r a c t e r i z e d   in  t h a t  

s a i d   m o t o r   s p e e d   c o n t r o l   d e v i c e   c o m p r i s e s   a c t u a t o r   m e a n s  

( 1 8 )   a d a p t e d   d u r i n g   a  p e r i o d   o f   t i m e   i m m e d i a t e l y   p r e c e d -  

i n g   e a c h   c e n t r i f u g i n g   p h a s e   to  s e l e c t   a  s p e e d   l o w e r   t h a n  

t h e   one  c o r r e s p o n d i n g   to   t h e   r o t a t i o n a l   s p e e d   of   s a i d   d r u m  

d u r i n g   t h e   w a s h i n g   p h a s e .  

2.  A  l a u n d r y   w a s h i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   e l e c t r i c   m o t o r   i s   an  a s y n c h r o n o u s   m o t o r  

h a v i n g   l o w - s p e e d   w i n d i n g s   f o r   t h e   w a s h i n g   p h a s e   a n d  

h i g h - s p e e d   w i n d i n g s   f o r   t h e   c e n t r i f u g i n g   p h a s e ,   c h a r a c t -  



e r i z e d   in  t h a t   s a i d   a c t u a t o r   means   c o m p r i s e   a t   l e a s t   o n e  

b r e a k e r   s w i t c h   ( 1 8 )   a c t u a t e d   by  s a i d   p r o g r a m   t i m i n g   u n i t  

f o r   d i s c o n n e c t i n g   a  p a r t   ( 2 5 )   of   s a i d   m o t o r   w i n d i n g s   ( 1 1 )  

f o r   t h e   w a s h i n g   s p e e d .  

3.  A  l a u n d r y   w a s h i n g   m a c h i n e   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   b r e a k e r   s w i t c h   ( 1 8 )   i s   a d a p t e d  

to  s h o r t - c i r c u i t   s a i d   p a r t   ( 2 5 )   of  s a i d   w i n d i n g s   ( 1 1 ) .  

4.  A  l a u n d r y   w a s h i n g   m a c h i n e   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   m o t o r   c o n t r o l   d e v i c e   c o m p r i s e s ,  

in  s e r i e s   w i t h   s a i d   b r e a k e r   s w i t c h   ( 1 8 ) ,   a  f u r t h e r   b r e a k e r  

s w i t c h   (19 )   c o n t r o l l e d   by  s a i d   p r o g r a m   t i m i n g   u n i t   a n d  

a d a p t e d   to  be  c l o s e d   in  a  f i n a l   s t a g e   o f   s a i d   p e r i o d   o f  

t i m e   i m m e d i a t e l y   p r e c e d i n g   e a c h   c e n t r i f u g i n g   p h a s e .  

5.  A  l a u n d r y   w a s h i n g   m a c h i n e   a c c o r d i n g   to   c l a i m   4 ,  

w h e r e i n   s a i d   e l e c t r i c   m o t o r   i s   of  t h e   s i n g l e   p h a s e   t y p e ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   b r e a k e r   s w i t c h e s   ( 1 8 ,   19)  a r e  

i n s e r t e d   in  t h e   m o t o r   c o n t r o l   d e v i c e   so  as  to   i s o l a t e   a  

p a r t   of   t h e   w i n d i n g   of   t h e   m o t o r .  

6.  A  l a u n d r y   w a s h i n g   m a c h i n e   a c c o r d i n g   to   c l a i m   4 ,  

w h e r e i n   s a i d   e l e c t r i c   m o t o r   i s   of   t h e   u n i v e r s a l   t y p e ,   a n d  

s a i d   p r o g r a m   t i m i n g   u n i t   i s   of   t h e   e l e c t r o n i c   t y p e ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   b r e a k e r   s w i t c h e s   ( 1 8 ,   19)  a r e  

e l e c t r o n i c   s w i t c h i n g   e l e m e n t s   p r e f e r a b l y   i n s e r t e d   in  t h e  

l o g i c   c i r c u i t   of   s a i d   e l e c t r o n i c   p r o g r a m   t i m i n g   u n i t .  






	bibliography
	description
	claims
	drawings

